Morphologic, immunohistochemical, and ultrastructural studies of the production of hepatitis B virus in vitro.
Well differentiated human hepatoblastoma Hep G2 cells after transfection with cloned hepatitis B virus (HBV) genomes produce replicative HBV DNA intermediates, high levels of HBsAg, HBeAg and HBcAg as well as mature Dane particles. To analyze the replication cycle of HBV, we studied the expression of HBV antigens with monoclonal antibodies by immunomorphologic methods in the transfected cells at various time intervals after plating. HBcAg and HBeAg were detected in the cytoplasm and less frequently in the nuclei of transfected cells. The percentage of positive cells increased with time after plating and reached a plateau of about 50% positive cells at 10 days. HBsAg and the large and middle HBsAg polypeptides were observed in the cytoplasm of transfected cells and a maximum of 20 to 30% positive cells was reached during the 3rd week after plating. Examination of viable cells in suspension revealed HBcAg/HBeAg and HBsAg expression on the cell surface. Electron microscopy demonstrated characteristic core particles in the nuclei and cytoplasm and Dane particles in cytoplasmic vesicles and culture media of transfected cells. The HBV producing cells did not show any evidence of a cytopathic effect. These observations demonstrate significant similarities between the HBV DNA transfected cells and infected human hepatocytes which support active HBV replication in vivo. Taken together, the results suggest that the cultured cells may serve as a model to elucidate a number of unsolved problems of the molecular and cellular pathobiology of hepatitis B.